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REMARKS 

This application, as amended herein, maintains claims 50 - 1 18. and newly added claim 
119. 

Applicant thanks the Examiner for the indication of allowability of claims 51, 54, 55, 59 - 
66, 68^80, 86, 87, 89, 92, 93 and 95 - 115. However, in view of the amendment^ and 
remarks siOxnitted herein, it is respectfiiUy submitted that aU of claims 50 ^ 119 are 
directed to patentable subject matter. 

Claims 50 and 82 were rejected as anticipated by Wang et al. This rejection is 
respectfully traversed. 

Claim 50 has been amended herein to recite: 

A method for calculating digital calibration filters for a Mass Spectrometry (MS) 

instrument system, comiHising the step of: 

obtaining, fiom a given calibration ion with its isotopes at least one actual mass 
spectral peak sh^ ibnction, 

specifying mass spectral target peak shape functions within respective mass 
spectral lan^s, and 

performing a deconvolution operation between the obtained at least one mass 
spectral peak shape function and the mass spectral tai^et peak shape functions to obtain 
at least one digital calibration filter from a result of the deconvolution operation. 

Thus» claim 50, as amended above clearly requires obtaining, from a given calibration ion 
with its isotopes, at least one actual mass spectral peak shape function and obtaining at 
least one diffitaH calibration filter. In view of this amendment it is clear that Wang et al 
does not andcipiate or render obvious claim 50, for the following reasons. 
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First, it is clear that Wang et al. do not teach anything concerning obtaining, from a given 
calibration ion with its i$ot<7pcf>, at least one actual mass spectral peak shape fimction. In 
3: ^ absolutely no mention of the word *'ion'^ or 'Isotope" in Wang et al„ while 

ions and isotopes are the cores of mass spectrometry. Second, Wang et al. teaches 
approximate, idealized, and theoretical peak shape functions in optical spectroscopy (Col. 
6 lines on calculating theoretical peak shape functions based on rectangles from 
eqn 1, CoL 7 line 19 on idealized peak shape functions. Col. 7 h'ne 24 to "approximate" 
actual peak shape functions. Col 8 lines 15-16 and eqns. 1-2 on rectangular peak shape 
functions theoretically proportional to wavenumbers), not actual peak shape functions. 
Third, Wang et al. teaches optical filters installed on a filter wheel, and at best a 
transformation filter between two different instruments. The transfomiation filter is 
directed to theoretical, not actual, optical spectra peak shapes (see, in addition to the 
above citations, Wang et aL, at col. 3, Uncs 17 - 26, and lines 38^3). Fourth, Wang et al 
does not teach or suppest performing a deconvolution operation between the obtained at 
least one mass spectral peak sh^^e function and the mass spectral target peak shape 
fimctions to obtain at least one digital calibration fihcr fifom a result of the 
deconvolution opeiarion- 

It is noted that the Examiner has relied on Wang et al. fox teachings with respect to magg 
spectra. However, Wang et al. merely speculates with respect to mass spectrometry 
(column 1 1, lines 6-9), but really has nothing whatsoever to do with mass spectrametiy, 
Wang et al. deals with standardization between different instruments which produce 
optical spectra, swh as that produced in a Fourier Transform Infiared Instrument (FTIR). 
In &ct, a word search of Wang et al. reveals that Wang et al only mentions the words 
^*mas$ spectrometers'' at the single place cited above as an afierthoi^it, and there is 
absolutely no teaching of how to ^^^ply wiiat is taught in Wang et al. to mass 
spectrometiy. Further, the problems of optical instruments such as an FTIR instrument* 
are vastly different than those of mass spectrometry. Optical spectroscopy deals with 
analyzing light associated with a sample. It has nothing whatsoever to do with the 
complex problems associated with a mass spectrometer of ionizing a sample, separating 
the ions with its isotopes in accordance with mass to charge ratio, detecting the ions, and 
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O 

O detemuning the abundance of the various spedes m accordance with mass to charge 

O ratio. It is thus respectfbUy submitted that Wang et aL does not anticipate claim 50 and is 

^ not a proper reference to use to reject the claims, which aie directed to methods and 

^ apparatus of ma^ spectrometiy. The Examiner is simply wrong in asserting throughout 

O the action that Wang et al. disclose mass spectral peak shape functions, because Wang ct 

aL simply teach no such thing , 

"to 

Q) In feet. It IS respectfiilly submitted that every citation to Wang et al by the Examiner is 

CO simply not applicable to clam 50. For example, column 4. lines 65-66 describe an optical 

system with optical fibers and optical filters on a rotating filter wheel, and not a digital 
calibration filter. Columti 8, lines 60-65 describe conventional wavenumber calibration 
for an optical system, and have nothing to do with peak sh^. and catainly nothing to do 
wifli mass spectral peak shape. Wifli specific refesrence to the citation to column 8, lines 
12-32, it is pointed out that lines 15-16 and eqns. 1-2 specifically state that the peak shape 
fimctions used in Wang et al, are tiieoretically derived to be prop<»rtional to wavenumber. 
not achul ones based on measurements. Other such examples could be cited. Further.it 
is lespectfiilly pomted out tint such citations by the Examiner should be leconsidoed in 
light of the amended cUdms presented herein. 

In view of the above, it is submitted tiiat claim 50 is directed to patentable subject matter. 

Claim 82 has hem amended in a maim» precisely analogous to the amendmoit of claim 
50. For ptecisely the same reasons set forth above with respect to claim 50. including 
why the citatiims by the Examiner are not a^licable, claim 82 is also directed to 
patentable subject matter. 

The exact nature of the tgection of claims 53, 56, 57, 58, 67, 81, 83, 84 and 85 is not 
stated in the office action, as tite paiBgnq)hs ref^ng to these claims are under the 
paragraph referring to claims 50 and 82. However, as will be donumstF^ed by the 
examples below, not one of the poiticnis of Wang et al. refined to by the Examiner 
teaches or su^ests inass ^)ectrd data or peak shq>e fimctifuis of aiQr kind. 
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With specific reference to claim 53, Wang et al. do not even mention the woid 
"interpolatiott- The reference by the Examiner to Fig. 1 and coL 4. lines 65-66 of 
et al. is simply not understood. 

With reference to claim 56, the Fourier transfonn mentioned in column 6, lines 10-43 of 
Wang et al. refers to converting a time domain interferogram into a frequency domain 
^ctrum. However, the Fourier deconvolution of claim 56 involves division of Fourier 
components which Wang et aL simply do not address in any way. The same is true with 
respect to the reference to column 6, lines 1 8-43, in the rcjcctiDn of claim 57. 

With reference to the rejection of claim 58, it is pointed out that the references to portions 
of Wang et aL are simply not correct First, as noted above, a fuU text seaich of Wang et 
al does not come up with any of the words "interpolation" or •'interpolating" or 
"interpolate" anyvrfiere in the texL Further, since theoretical peak shapes are used, Wang 
et al. do not need to perform any interpolation as the peak shapes can be theoretically 
calculated wherever desired, with possibly large errors conqpaied to actual peak shapes 
(as set forth in claim SO, fr(»n which claim 58 depends). 

With reference to claim 67» ami col, 7, lines 4-65 of Wang et al. it is pointed out that 
Wang et al. teaches only one transformation, witii absolutely no ref^ence to pre- 
calibration or post-calibration transfoimations. 

With regard to the dted portion of Waqg et aL relied upon by the Examiner to x^ect 
claim 81, it is pointed out that Fig. 3 of Wang et al. shows the operation of two 
instruments with respect to a same or other sample, with no reference to standards or 
mixing of the standards into a sample. The text section does not mention the mixing of 
any standards into a test sami^. A text search of Wang etaL for "infusion" w "mixing" 
yields no results. Thus the reference to coL 7, line 4 to coL 8, line 11 of Wang et aL is 
simply irrelevant 
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With regard to claitns 83, 84 and 85, it has already been pointed out tliat there is 
absolutely no reference to interpolation in Wang et al. With specific reference to claim 
85, Wang et al. do discuss weights, but there is no regression involved. The words 
'^regression'' or "regress" do not appear at any point throughout the text of Wang et al. 

Thus, for all of the reasons set forth above, and for all of the reasons set tbrth with respect 
to claims 50 and 82, it is submitted that claims 53, 56, 57, 58, 67, 81, 83, 84 and 85 are 
all directed to patentable subject matter. 

Claims 52 and 88 were rejected as obvious over Wang et al, in view of Rather. This 
rejection is respectfully traversed. 

Claims 52 and 88, as amended herein, state calculating, for a mvon calibration ioa> 
relative isotope abundances and theoretical mass locations of isotopes coixesponding to 
the at least one mass spectral peak and perfonniTig convolution operations on both 
calculated relative isotope abundances and measured isotope peak clxisters xising a same 
continuous fimctian with a narrow peak widA. Rather clearly does not teach or suggest 
using a same continuous function with narrow peak width on both. Further, for the 
reasons stated above, Wang ct al^ certainly do not suggest this. Claims 52 and 88, as 
amended herein, also recite performing a deconvolution operation between the measured 
isotope peak dusters and calculated isotope peak clustens .after said convolution 
operations to obtain the at least one actual mass spectral peak shape function in the 
presence of mutuai Ty ^'"^^ ^ring isotopes . Support for this amendment may be foimd in 
Ihe specification at page 6, lines 5-12. Neither Wang et al. nor Rather teach or suggest 
claims 52 or claim 88, whether taken alone or in combination. 

Still further, the sections of Wang et al. cited by the Examiner, reter to how to calculate a 
theoretical peak shape function (not bow to obtain actual peak shape function), one that is 
theoretical and {mportional to the wavenumbcr, and a convottional wavenumber 
calibration that does not involve peak shape function. Jn this rejection, the citation by the 
Examiner to Wang et al. teaches the details of how to ^[iproximate (col. 5, line 62 to coL 
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^""^ 6, line 10) peak shape jfunctions through theoretically derived equations, and not how to 

=^ obtain actual peak shape functions. While there are occasions on which the symbol 7" 

may represent deconvolution, no deconvolution operation is carried out in Wang et al. 
The in eqn. 1 and in ool 6, line 33 of Wang et al. are straight divisions, not 
5 deconvolutions. 

""co Thus, Wang et al. is not relevant for the reasons set forth above^ and for the reasons set 

forth with respect to claims 50 and 82. Rather adds nothing significant to the teachings 
of Wang et al. that is relevant with respect to claims 52 and 88. 



Specifically.. Rather does not obtain actual peak shape function. In fact. Rather teaches 
away form AppMcant's invention, as set forth in claims 52 and 88, Tn this regard, 
reference is nmde to page 4, paragraph 0029 of Rather, wherein it is stated that 

With this procedure; the peak width of the timoof-flight signals does not 
become part of the peaks in the composite histogram spectrum (as with 
faistogiams by TDCs) but the measured peak intensities are maintained so 
that the correct isotope distributions are measured even if higher ion 
currents exist which result in a large number of ions in a peak in a single 
spectrum. 

Furtherp page 6, paragraph 0047 of Rather states that: 

The algorithm should calculate both the position, i.e the time of flig^t^ and 
the intensity of the peak. The position is best foimd by a smoothed 
calculation of the first derivative, where the zero crossover with 
successively calculated derivative values indicates a maximum (or 
minimum) value in each case. The direction of the zero crossover indicates 
whether it is a mavimum or minimum. The intensity is calculated by a 
summation via the main component of the peak. 
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Finally, paragraph 0065 of Rather, which was specifically relied upon by the Examiner, 
states: 

FIG. 4 shows a measurement curve which has been acquired using the 
method according to the invention. An ADC with a clock time of 2 MHz 
was used but an averaged time of flight for the ions of the associated ion 
signal and an averaged intensity were determined from each individual 
spectrum, (emphasis added). 

Thus, actud peak shape function is not obtained or preserved in the teachings of Rather. 

Even if Wang et al. and Rather are combined, they do not anticipate or render obvious 
performing convolution operations on both calculated relative isotope abundances and 
measured isotope peak clusters using a same continuous function with a narrow peak 
width, a key step of the invention defined in claims 52 and S8, and as stated in the 
specification on page 19, lines 15-17; 

In summary^ in Rather, there is no application of a same continuous function with a 
narrow peak width to both the calculated relative isotope abundances and measured 
isotope peak dusters. Rather does not obtain actual peak shape functions. Rather does 
not utilize the actual peak shape functions for mass spectral calibration. 

Since Wang et al., for the reasons set forth above is simply not relevant^ it is improper to 
make the combination of Wang et al. and Rather in the first place* and even if the 
combination or teferenoes is made, claims 52 and 88 are not obvious over the references. 
Thus* it is respectfully submitted that the rejection of claims 52 and 88, fi:>r which the 
£xaminer must lely on a combination of unrelated and deficient references, is simply not 
tenable. Withdmwal of the rejection of claims 52 and 88 is respectfiiUy requested. 

The remaining claims that were rejected depend fiom one of tiie independent claims 
discussed above. These claims have further recitations, which in combination vhdth the 
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Q recitations of the clam, from whi^h they depend, are not tBught or suggested in the art of 
record. 

With specific Tefcrenoe to claims 90, 91 . 94 and 1 19-1 IS, the references by the Examiner 
to portions of Wang et al. simply do not refer to mass spectral peak shape fhnction, or to 
mass spectroscopy at aU. Further, as discussed above the specific portions of Wang et al. 
relied upon by die Examiner do not refer to Fourier deconvolmion, actual (as opposed to 
theoretical) peak shapes, interpolation, or the mixing of samples. What has happen here is 
that the Examine, in rejecting the claims, is impermissibly bootstrapping a passing 
conjecture concerning mass spectroscopy, when there is no teaching conceming how to 
apply anything in Wang et al. to the field of mass spectroscopy. As pointed out above, 
the technological cotisiderations concerning dealing with icHis and isotopes are vastly 
different than those for dealing with light, which is what Wang et al teaches. Thus, it is 
submitted that claims 90, 91, 94 and 119-118 are also directed to patentable subject 
matter. 

In summaiy, as pointed out by the Examiner, Wang et al. fidled to teach isotope 
abundances and theoretical mass locations of the isotopes, calculated relative isotope 
abundances and measured isotope peak clusters using a same continuous function with a 
narrow peak width. Rather does deal with ions and isotopes as thqr pertain to mass 
spectrometry, but did not peiform convolution openitioa involving both the calculated 
relative isotope abundances and measured isotope peak clusters, atid certainly does not 
mention using a same continuous function with a narrow peak width. Rather does not 
teach operations to obtain at least one mass spectral peak shape function. Wang et al. did 
not teach operations to obtain at least one actual mass spectral peak sh^ functions in the 
presence of mutually inteifering isotopes (see speoificaticm, page 6, lines 5-12 of fbe 
present application), as now reflected in the amoided claims. Thus, claims 52, 88, 90, 
91. 94 and I19-n8are all directed to patentable subject matter. 

Newly added claim 1 19 states that the digital filter, when ^ied to a mass spectrum 
performs at least one of noise filtering, signal averaging, mass calitnation, and peak ^bape 
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adjustment. Support for clatm 1 1 9 may be found in the specijRcation at page 25, lines 1- 
2; page 39, lines 12-13; page 41, lines 12-J4 and in Figs. lOB & IOC. Claim 119 is also 
direoted to patentable subject matter. 



Conclasion 

For all of the reasons set forth above, it is respectfully submitted that this application is in 
a condition for allowance. However^ if there are any issues that remain that can be 
resolved by telephone, the Applicant and the undersigned respectfully request that the 
Examiner telephone the undersigned with a view toward working together to resolve 
those issues, and to allow this appHcation to proceed to grant 

Please charge deposit account no. 502244 in the amount of $50 for the additional claim 
fee due with this paper, for the presetrtation of one new dependent claim that refers to two 
other claims. If any additional fee is required, please charge deposit account no, 502244. 
A duplicate of this last page is enclosed. 

Respectfolly submitted, 

David Afcer, Reg. No. 29^77 Date 
23 Southern Road 
Hartsdale, NY 10530 
T€l& Fax 914 674-1094 

SERIAL NO.: 10/689,313 FILED: 10/20/2003 
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